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AMENDMENTS TO THE CLAIMS 

What is claimed and desired to be secured by United States Letters Patent is: 

1 . (currently amended) A method of combusting a liquid primary fuel comprising the steps of: 

establishing a zone of (combusting hydrog e n) combustion, spaced from a fuel nozzle, and defined 
by a flame of ignited hydrogen, 

inj e cting a m e chanically atomiz e d str e am of liquid primary fii e l through th e zon e of combusting 
hydrog e n such that a sub s tantial portion of the liquid primary fu e l contacts fli e hydrogen flame front and 
hot product gas e s, and 

igniting the vaporiz e d portion of th e primary fii e l by th e hydrog e n flam e . 

dispersing a liquid primary fuel through said nozzle into the zone of combustion in a partially 
vaporized and partially atomized state, and 

burning the vaporized liquid primary fuel and the atomized liquid primary fuel entering said zone of 
combustion. 

2. (currently amended) The method of claim 1 wherein the hydrog e n combustion zone zone of 
combustion is established by the steps of: 

providing flowing a pressurized source of hydrogen at a controll e d rate through a plurality conduits 
each with having a discharge opening adjacent to inte said hydrogen combustion zone zone of 
combustion. 

igniting the hydrogen discharging from th e conduits discharged through said discharge opening to 
produce a hydrogen flame: and 

rotating the conduits about a c e ntral axis to simulate a continuous zone of combusting hydrog e n 
hydrogen flame about a longitudinal axis of the zone of combustion . 
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3. (currently amended) The method of claim 2, further comprising the step of setting a speed of the 
rotating hydrogen flame to optimize a combustion efiSciencv of the primary fuel , incr e asing th e rotational 
sp ee d of th e conduits to maximiz e the combustion e ffici e ncy of th e primary fu e l is achi e v e d. 

4. (currently amended) The method of claim 2 where the source of hydrogen flowing through the 
plurality of conduits comprises a predetermined mixture of hydrogen and oxygen consists of a 2 to 1 
molar ratio of hydrog e n and oxyg e n g e nerat e d from th e e l e ctrolysis of water . 

5. (currently amended) The method of claim 2 wherein said discharge opening is radially spaced from 
said longitudinal axis and plurality of conduits is two, spac e d equidistantly and e quic e ntricly aroimd th e 
central axis of rotation with th e axis of e ach discharg e op e ning angled toward the central axis of rotation. 

6. (currently amended) The method of claim 2 wherein a speed of the rotating hydrogen flame in a 
circumferential direction is not less T h e rotation s peed of a point c e nter to th e discharg e of said conduits 
is at l e ast e qual to or gr e at e r than the forward flame velocity of the combusting ignited hydrogen. 

7. (currently amended) The method of claim 1 wherein said step of dispersing said liquid primary fuel 
further comprises flowing a pressurized source of liquid primary fuel through a conduit of a rotating shaft 
and including a discharge end haying an atomizing nozzle to discharge the liquid primary fuel into the 
zone of combustion, inj e ction of liquid primary fu e l furth e r compris e s th e st e p of flowing a pr e ssuriz e d 
source of liquid primary fu e l at a controlled rat e through a plurality of conduits rotating about a c e ntral 
axis with the discharg e end of e ach conduit fitt e d with a liquid atomizing nozzle which discharges th e 
primary fu e l into th e zon e of combusting hydrog e n. 

8. (canceled) 

9. (currently amended) The method of claim 1 where said primary fiiel is selected tak e n from the group 
consisting of: 1) comprising processed and unprocessed vegetable oils, 3) by-product oils from 
agricultural products processing, ^ liquid er and liquefied petroleum fuel s, or 1) and liquid er and 
liquefied animal fats. 

1 0. (currently amended) The method of claim 2 where the steps of flowing th e providing pressurized 
hydrogen from the hydrogen source further includes the steps of: 

generating a constant rate of hydrogen and oxygen gases from the electrolysis of water by r e gulating 
th e el e ctrical current input to th e e l e ctrolysis c e ll , and 

transferring the hydrogen and oxygen gases into a fixed-volume staging chamber form e d around th e 
central axis of rotation such that the hydrogen and oxygen gases are continuously exposed to an inlet 
openings of th e rotating conduits. 
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1 1 . (currently amended) The method of claim 1 further including a step of injecting a controlled rate of 
an additive selected from steam or water into the zone of combustion whcroin on additional st e p of 
injecting a controll e d rate of wat e r or steam into tho zon e of combusting hydrogen is us e d to control the 
formation of oxides of nitrogen. 

12. (currently amended) The method of claim 1 1 wherein the injection of said additive v^e^ is 
accomplished by pre-mixing the water at a controlled rate with the liquid primary fuel. 
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1 3. (currently amended) A burner for combusting a liquid primary fuel and hydrogen comprising: 
on olootrical motor, 

a rigid oirculor shaft with a proximal e nd connoct e d to tho e l e ctrical motor and a distal e nd 
conn e ct e d to the bumer tip, 

a rotating shaft with a proximal end and a distal end connected to a burner tip. 

a pair of circular hydrogen transport tubes channels formed inside the rotating shaft, each tube 
channel h aving an inle t portion chann e l running p e rpendicular to th e c e ntral axis of th e shaft with an 
opening on the outer surfac e of inlet port communicating exterior to the shaft for receiving the hydrogen 
form a source, and a shaft chaim e l running g e nerally parallel to central axis of tho shaft for transporting 
tho hydrog e n from the inl e t chann e l an axial portion extending from said inlet portion longitudinally to a 
bumer tip flange, 

a primary fuel tube conduit formed inside the shaft, such tub e said conduit having an inlet channel 
running perp e ndicular to th e c e ntral axis of th e shaft with e ach end of th e inl e t channel opening on th e 
outer surface of th e shaft port for receiving the liquid primary fuel^ and shaft chamcl running along the 
central axis of th e shaft an axial portion running perpendicular to the longitudinal axis of the shaft for 
transporting the primary fuel from the inlet port to the bumer tip flange, 

a coolant chamber formed around the shaft closest to the distal end for containing a circulating 
coolant fluid, 

a hydrogen hydroxy chamber containing a pressurized hydrogen gas source in fluid communication 
with said hydrogen transport channels that is locat e d adjac e nt to th e proximal sid e of th e coolant chamb e r 
and is formed aroimd th e shaft wh e r e th e openings of th e hydrog e n transport tubes p e rpendicular to th e 
shaft's central axis proj e ct , and 

a primary fuel chamber containing a pressurized primary liquid fuel in fluid conmiunication with 
said primary fiiel conduit that is locat e d proximal to said s e cond chamb e r and that is formed around said 
rigid shaft wher e the openings of the primary fii e l tubes p e rpendicular to th e shaft's c e ntral axis proj e ct . 

14. (cancelled) 

15. (cancelled) 

1 6. (currently amended) The bumer of claim 1 3 where the shaft charmel section axial portion of the 
hydrogen transport tubes extends away from the c e ntral longitudinal axis of the shaft at an angle between 
10 and 30 degrees relative to the longitudinal axis c e ntral axis of th e shaft . 
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1 7. (currently amended) The burner of claim 13 wherein the burner tip is comprised of: 

a solid circular flange having a proximal face attached to the end of the shaft, a distal face adjacent 
to a combustion zone, a hole for passing the liquid primary fuel from the primary fuel conduit from th e 
sb^ and a p£dr of holes for passing the hydrogen from the sh^ hydrogen transport tubes, 

a pair of hydrogen discharge tubes extending from the hydrogen holes and projecting ins e rt e d into 
th e hydrogen holes that project away from the distal face of the flange at a first distance at th e sam e in an 
axial direction with respect to said shaft, and then in a direction which intersects the longitudinal axis of 
said shaft: and 

a liquid dispersing nozzle ins e rt e d into disposed at the primary fuel hole for discharging the primary 
fuel into the combustion zone. 

1 8. (currently amended) The burner tip of claim 1 7 where said first and s e cond distances are b e twe e n 
hydrogen discharge tubes include a first axial portion having a length between 0.5 and 3 inches, an 
inwardly directed portion having a length between 0.5 and 3 inches, and said s e cond distanc e angl e is 
wherein said axial direction is defmed by an angle between 22 and 60 degrees relative to the axial 
centerline of said axial portion of said hydrogen transport tubes. 

1 9. (original) The burner of claim 1 3 further including an electrolytic cell for generating hydrogen and 
oxygen gases coimected to the hydrogen chamber, where the rate of hydrogen being fed to the burner is 
controlled by varying the surface area of the electrolytic plates and the current input to the electrolytic 
cell 

20. (currently amended) The bumer of claim 13 fiuther including a fourth chamber around the shaft for 
staging a secondary liquid or gas e ous material to be injected into a combustion zone, with the shaft 
including additional transport tubes located therein for transporting the secondary material to the bumer 
tip. 

21 . (new) The method of claim 1 wherein the zone of combustion is defined by generally conical 
surface symmetric about a longitudinal axis. 

22. (new) The method of claim 4 wherein that predetermined mixture of hydrogen is a molar ratio of 
hydrogen to oxygen having a value of 2:1 . 

23. (new) The method of claun 22 wherein the source of hydrogen and oxygen flowing through the 
conduit is obtained from the electrolysis of water. 
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24. (new) The method of claim 2 further comprising the steps of providing a second conduit for 
delivering hydrogen through a second discharge opening adjacent to the zone of combustion, igniting the 
hydrogen discharging through said second discharge opening to produce a second hydrogen flame, and 
rotating said second hydrogen flame about the longitudinal axis. 

25. (new) The method of claim 25 firrther comprising the steps of providing a plurality of additional 
conduits for delivering hydrogen through additional discharge openings with said additional discharge 
openings extending radially outward from the longitudinal axis relative to the first two hydrogen 
discharge openings, igniting the hydrogen discharging through said additional conduits to produce a 
plurality of hydrogen flames, and rotating said plurality of hydrogen flames about the longitudinal axis in 
the same rotational direction as said first and second discharge openings. 

26. (new) The method of claim 25 where the plurality of additional conduits for delivering hydrogen 
are rotated in a direction opposite to the first and second conduits along the longitudinal axis. 



2370 HILLCREST ROAD, SUITE G#3 17 - MOBILE, ALABAMA 36695 -TELEPHONE: (25 1)634- 1960 FAX (251) 634- I960 

6of 7 



